Glutamate, kainate and quisqualate enhance GABA-dependent chloride uptake in cortex.
Several lines of evidence indicate a possible interaction between the major inhibitory and excitatory cortical neurotransmitters, GABA and glutamate. To assess the neurochemical basis for such an interaction, we examined the effects of glutamate and several analogs on GABA-dependent chloride uptake in a mouse cortical synaptoneurosome preparation. L-Glutamate and the specific receptor subtype ligands kainate and quisqualate led to a small but significant enhancement in chloride uptake in the presence, but not the absence, of the GABA analog muscimol (5 microM). Enhancement was seen at excitatory amino acid (EAA) concentrations of 2-10 microM, but not at higher concentrations. D-Glutamate, NMDA, the NMDA-related antagonists APV and MK801, and the kainate/quisqualate antagonist CNQX, had no effect on chloride uptake. However, CNQX (50 microM) but not APV (50 microM) blocked the increase in chloride uptake due to kainate or quisqualate (10 microM). In addition, depolarization of synaptoneurosomes using high potassium (40 mM KC1) or ouabain pretreatment (5 microM) blocked the effects of kainate and quisqualate. Glutamate, kainate, and quisqualate had no effect on binding at the benzodiazepine, TBPS, or GABA sites on the GABAA receptor complex.